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ABSTRACT: Perry Bridge is a 130m long network arch pedestrian bridge, which carries the Te Awa River Ride walk 
and cycleway over the Waikato River, near Horotiu. The bridge is an important part of this new path, providing the 
final link in the route between Ngaruawahia and Hamilton. It has been a crucial element in attracting public interest 
and support for the path. Holmes Consulting partnered with Emmetts Civil Construction to submit this innovative 
alternative structural solution to the cycleway trust and the local district council. The slender structure, with an arch 
span of 130m and a deck width of just 3m, is the longest span of its type in New Zealand. The network arch form 
allowed the development of a very slim and highly efficient bridge, with just 73 tonnes of steel required for the span. 
The design of temporary works was also undertaken, including a novel launching solution where the bridge was 
installed across the river by sliding the leading end along tensioned cables – a method thought to be unique in this 
application. The design minimised materials and construction costs, and reduced the environmental impact of erection, 
while achieving a landmark structure.  
 
To realise this innovative design required solving a number of complex structural engineering challenges. The slim 
tubular arches required detailed assessment of potential buckling behaviour. This involved a full 3D finite element 
model of the bridge and its foundations. Linear elastic eigenvalue buckling analysis was verified by a detailed non-
linear buckling analysis, including both material and geometric non-linearity in the model. Due to the special nature of 
this analysis, industry and Eurocode guidance beyond New Zealand codes was applied. Given the lightness and 
slenderness of the crossing, particular attention was also given to the evaluation of potential lateral pedestrian induced 
vibration or ‘lock-in’, as was famously demonstrated at the opening of the Millennium Footbridge in London. Dynamic 
analyses and checks in accordance with Eurocodes and against the latest European guidance were undertaken in order 
to best establish the appropriate levels of user comfort. The launch design too required its own non-linear cable 
analysis and the design of components stressed to very high load in order to carry the weight of the bridge without 
excessive deflection, while also maintaining stability. 
 
This beautiful arched bridge has provided a significant technical contribution to the New Zealand bridge engineering 
industry. The project has won numerous awards in New Zealand and internationally, including the Award for 
Pedestrian Bridges at the Institution of Structural Engineers’ prestigious Structural Awards in 2018, The success of the 
design and the efficiency of the network arch form is now being further realised through the application of similar long 
span network arch bridge solutions at several other locations around New Zealand. 
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